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In May of 2013, the Diagnostic and
Statistical Manual of Mental Disorders
(DSM) will release its 5th edition. In
this edition, the DSM-IV-TR categories
of autistic disorder, Asperger disorder,
childhood disintegrative disorder, and
pervasive developmental disorder (not
otherwise specified) will be combined into
a single “autism spectrum disorder” (ASD)
category. ASD will be diagnosed according
to two symptom domains: “social com-
munication impairment” and “restricted
interests/repetitive behaviors.” The latter
domain includes an additional feature that
involves “hyper- or hypo-reactivity to sen-
sory input or unusual interest in sensory
aspects of environment” (Huerta et al.,
2012). The relationship between the symp-
tom domains that comprise ASD is not
well-understood, and it has been suggested
that these domains are largely independent
(Dworzynski et al., 2009). Unusual sensory
processing in ASD may, however, be asso-
ciated with a disruption in higher-level
social processes (Leekam et al., 2007), and
therefore the social and sensory features of
ASD may be inherently linked. In this gen-
eral commentary, we propose that pain,
as both a sensory and social experience,
provides a potential paradigm with which
to explore the relationship between sen-
sory abnormalities and social impairments
in ASD.
Physical pain is defined as the sen-
sory and emotional experience associated
with actual or potential tissue damage
(IASP, 1994). Initial research suggests
that individuals with ASD may have an
insensitivity to physical pain (e.g., Nader
et al., 2004). Although more research is
needed to better characterize the expe-
rience of pain in individuals with ASD,
such sensory abnormalities may be related
to deficits in higher-order perceptual
processes (Leekam et al., 2007). In particu-
lar, individuals with ASDmay also demon-
strate difficulty in the ability to vicariously
experience the pain of others, a process
that has been argued as integral to social
perception (Keysers et al., 2010).
Indeed, several investigations have
demonstrated that the processing of pain
within a social context may be unusual
in individuals with ASD. For instance,
research suggests that when healthy con-
trols observe another person experience
physical pain (i.e., empathy for physical
pain), similar (although not identical)
neural networks are activated as if expe-
riencing actual physical pain (Lamm
et al., 2011). Among both control and
ASD groups, however, this response is
inversely correlated with alexithymia
(a common feature of ASD; Bird et al.,
2010). Furthermore, using transcranial
magnetic stimulation, observing images of
another person experience physical pain
reveals no motor inhibition in individuals
with ASD compared to controls (Minio-
Paluello et al., 2009). In healthy subjects,
an inhibited motor response is typically
found (Avenanti et al., 2005).
Although not a sensory experience like
physical pain, “social pain,” the experi-
ence of actual or potential damage to
one’s feeling of social connection or value,
has also been shown to share overlap-
ping neural networks with physical pain
(Eisenberger, 2012). It has been hypothe-
sized, that these shared neuralmechanisms
indicate that social pain is processed in the
same way as physical pain. Moreover, it
is suggested that this physiological over-
lap came about as an evolutionary adap-
tive process, whereby social pain mech-
anisms developed upon already existing
processes for physical pain (MacDonald
and Leary, 2005). In doing so, social
pain is felt to encourage the develop-
ment and maintenance of social bonds
(Eisenberger, 2012). Thus, abnormalities
within the physical pain network may
impact upon the experience of social pain
in ASD.
As expected, abnormalities in the neu-
ral experience of social pain have also
been reported in individuals with ASD.
For instance, two neuroimaging studies of
social exclusion have found reduced acti-
vation within social pain brain regions
identified in neurotypicals. Intriguingly,
however, individuals with ASD reported
levels of distress to the stimuli similar
to that of controls (Bolling et al., 2011;
Masten et al., 2011a). This suggests that
people with ASD may not be impaired
in their ability to recognize social pain,
but that social pain may be processed dif-
ferently. This is supported by a behav-
ioral study of social pain in ASD; while
there was no between group difference in
the identification of social pain, people
with ASD did not experience a subsequent
reduction in mood that was found among
controls (Sebastian et al., 2009).
Like empathy for physical pain, some
brain regions active during the experience
of social pain are also active when witness-
ing social pain in another (i.e., empathy
for social pain) (e.g., Kross et al., 2011;
Masten et al., 2011b). In a recent behav-
ioral study exploring empathy for social
pain in individuals with ASD, a similar
empathy for social pain response to con-
trols was observed when viewing acciden-
tal norm violations. In contrast, empathy
for social pain was significantly reduced
in ASD compared to controls when the
norm violations were intentional (Paulus
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et al., 2013). This lack of behavioral res-
onance with another’s social pain reflects
the findings of reduced empathy for pain
brain activity in individuals with ASD
and its related features (Minio-Paluello
et al., 2009; Bird et al., 2010), yet only
in the condition requiring reflection on
another person’s mental state (i.e., iden-
tifying the intentionality of the behav-
ior). Future imaging investigations should
explore whether empathy for social pain
recruits differential neural networks to
controls, as is seen in social pain.
Taken together, these studies indicate
that both physical and social pain are pro-
cessed atypically in individuals with ASD.
As these types of pain share overlapping
neural substrates, sensory abnormalities
in processing physical pain may, on some
level, be associated with impaired social
processing in ASD. Pain may therefore
serve as a useful model in an attempt to
bridge the gap between sensory abnor-
malities and impaired social function in
ASD. This might contribute toward a more
unified model of ASD. This is not only
of potential importance in better under-
standing and managing ASD, but to psy-
chiatric illnesses more generally where
social impairments are becoming increas-
ingly recognized (Cacioppo et al., 2007).
REFERENCES
Avenanti, A., Bueti, D., Galati, G., and Aglioti, S. M.
(2005). Transcranial magnetic stimulation high-
lights the sensorimotor side of empathy for pain.
Nat. Neurosci. 8, 955–960.
Bird, G., Silani, G., Brindley, R., White, S., Frith, U.,
and Singer, T. (2010). Empathic brain responses in
insula are modulated by levels of alexithymia but
not autism. Brain 133, 1515–1525.
Bolling, D. Z., Pitskel, N. B., Deen, B., Crowley, M.
J., McPartland, J. C., Kaiser, M. D., et al. (2011).
Enhanced neural responses to rule violation in
children with autism: a comparison to social exclu-
sion. Dev. Cogn. Neurosci. 1, 280–294.
Cacioppo, J. T., Amaral, D. G., Blanchard, J. J.,
Cameron, J. L., Carter, C. S., Crews, D., et al.
(2007). Social neuroscience: progress and impli-
cations for mental health. Perspect. Psychol. Sci. 2,
99–123.
Dworzynski, K., Happe, F., Bolton, P., and Ronald, A.
(2009). Relationship between symptom domains
in autism spectrum disorders: a population
based twin study. J. Autism. Dev. Disord. 39,
1197–1210.
Eisenberger, N. I. (2012). The pain of social dis-
connection: examining the shared neural under-
pinnings of physical and social pain. Nat. Rev.
Neurosci. 13, 421–434.
Huerta, M., Bishop, S. L., Duncan, A., Hus, V., and
Lord, C. (2012). Application of DSM-5 criteria for
autism spectrum disorder to three samples of chil-
dren with DSM-IV diagnoses of pervasive develop-
mental disorders. Am. J. Psychol. 169, 1056–1064.
IASP. (1994). “Part III: pain terms, a current list with
definitions and notes on usage,” in Classification of
Chronic Pain, Second Edition, IASP Task Force on
Taxonomy, eds H.Merskey and N. Bogduk (Seattle,
WA: ISAP Press), 209–214.
Keysers, C., Kaas, J. H., and Gazzola, V. (2010).
Somatosensation in social perception. Nat. Rev.
Neurosci. 11, 417–427.
Kross, E., Berman, M. G., Mischel, W., Smith, E. E.,
and Wager, T. D. (2011). Social rejection shares
somatosensory representations with physical pain.
Proc. Natl. Acad. Sci. U.S.A. 108, 6270–6275.
Lamm, C., Decety, J., and Singer, T. (2011). Meta-
analytic evidence for common and distinct neural
networks associated with directly experienced pain
and empathy for pain. Neuroimage 54, 2492–2502.
Leekam, S. R., Nieto, C., Libby, S. J., Wing, L.,
and Gould, J. (2007). Describing the sensory
abnormalities of children and adults with autism.
J. Autism. Dev. Disord. 37, 894–910.
MacDonald, G., and Leary, M. R. (2005). Why does
social exclusion hurt? The relationship between
social and physical pain. Psychol. Bull. 131,
202–223.
Masten, C. L., Colich, N. L., Rudie, J. D., Bookheimer,
S. Y., Eisenberger, N. I., and Dapretto, M.
(2011a). An fMRI investigation of responses
to peer rejection in adolescents with autism
spectrum disorders. Dev. Cogn. Neurosci. 1,
260–270.
Masten, C. L., Morelli, S. A., and Eisenberger, N. I.
(2011b). An fMRI investigation of empathy for
‘social pain’ and subsequent prosocial behavior.
Neuroimage 55, 381–388.
Minio-Paluello, I., Baron-Cohen, S., Avenanti, A.,
Walsh, V., and Aglioti, S. M. (2009). Absence
of embodied empathy during pain observa-
tion in Asperger Syndrome. Biol. Psychol. 65,
55–62.
Nader, R., Oberlander, T. F., Chambers, C. T., and
Craig, K. D. (2004). Expression of pain in children
with autism. Clin. J. Pain 20, 88–97.
Paulus, M. P., Kamp-Becker, I., and Krach, S. (2013).
Demands in reflecting about another’s motives and
intentions modulate vicarious embarrassment in
autism spectrum disorders. Res. Dev. Disabil. 34,
1312–1321.
Sebastian, C. L., Blakemore, S.-J., and Charman, T.
(2009). Reactions to osctracism in adolescents
with Autism Spectrum Conditions. J. Autism. Dev.
Disord. 39, 1122–1130.
Received: 28 February 2013; accepted: 11 March 2013;
published online: 28 March 2013.
Citation: Fitzgibbon BM, Segrave RA, Fitzgerald PB
and Enticott PG (2013) Can studies of pain help to
bridge the gap between sensory and social impairments
in autism? Front. Hum. Neurosci. 7:103. doi: 10.3389/
fnhum.2013.00103
Copyright © 2013 Fitzgibbon, Segrave, Fitzgerald and
Enticott. This is an open-access article distributed under
the terms of the Creative Commons Attribution License,
which permits use, distribution and reproduction in
other forums, provided the original authors and source
are credited and subject to any copyright notices con-
cerning any third-party graphics etc.
Frontiers in Human Neuroscience www.frontiersin.org March 2013 | Volume 7 | Article 103 | 2
